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OATMOSPHERIC ELECTRICITY.

{3 AURORAS.

Avuroras were reported ~u§ follows: 3d, South Canisteo, N.
Y. b5th, Beverly, N. J. 6th, Orono, Me.; South Canisteo, N.
Y. 7th and 9th, Vevay, Ind.; Quakertown, Pa.; South Can-
isteo, N. Y. 11th, Salem Corners, Pa.; South Canisteo, N. Y.
12th, South Canbisteo, N. Y. 14th, Vevay, Ind. 15-16th,
8andusky, Ohio. 16th, Orono, Me.; Davenport, Kimball, and
‘Webster, 8. Dak. 16-17th, Huron and Rapid City, S. Dak. ;
and Fort Buford, N. Dak. 17th, Newburyport, Mass.; Thorn-
ville, Mich.; and South Canisteo, N. Y. 17-18th, Saint Vin-
cent, Minn. 18th, Green Bay, Wis.; Orono, Me.; Quaker-
town, N. Y.; and Salem Corners, Pa.

Sandusky, Ohio, 15th: at 10 p. m. a dark segment was ob-
served above the northern horizon, extending from northwest
to north-northeast, and at 10.30 p. m. beams of light appeared.
The aurora attained its maximum brilliancy at 11 p. m., at
which time the sky in the north was of a white misty appear-
ance, while in the southeast the sky was illuminated by dis-
tant lightning. The display lasted until 2 a. m., 16th.

Huron, 8. Dak., 16th: a brilliant aurora was observed at
intervals from 10 p. m. until after midnight. Beams of light
rose to about altitude 40°, and extended from north to east-
northeast, producing a light which at times was almost as
bright as that of the full moon. . :

Fort Buford, N. Dak.: an auroral light was observed 11.22
p- m., 16th, consisting of slender streamers of yellowish or straw
color which had an upward and lateral motion and reached
altitude about 60°. At 12.45 a. m., 17th, an arch of gray color
formed, which rose to altitude 456°, and extended from north-
west to east; at 1.30 a. m. the arch bad receded some, the out-
lines were dimmer, and the streamers less numerous, and at 3
a. m. the aurora had disappeared.

Rapid City, 8. Dak., 16th: a diffused auroral light, resem-
bling the dawn of morning, was observed in the north from
11.30 p. m. until midnight. The light rose to altitude 45° and
extended from azimuth 150° to 230°.

Saint Vincent, Minn.: a brilliant aurora was observed from
10.20 p. m., 17th, to 1.35 a. m., 18th. It consisted of 14 well-
defined streamers, about one-half of which rose to altitude 70°,
and varied in color at short intervals from a deep orange to a
pale pink. The maximum brilliancy of the display occurred
at 11.36 p. m., 17th, when the aurora extended from azimuth
160° to 225°.

Green Bay, Wis., 18th : an auroral display was observed at
2 a. m., consisting of an arch of white light in the north which
rose to altitude about 15°, and extended from azimuth 135°
to 225°, At altitude 25° in the northwest, a curtain-like ap-

pendage was seen,
g "0 THUNDER-STORMS.

The more severe thumder-storms of the month are described
under “Local storms.” East of the Rocky Mountains thunder-
storms were reported in the greatest number of states, 32, on
the 15th; in 31 on the 8th; in 25 to 30 on the 2d, 3d, 9th, 16th,
17th, and 18th; in 20 to 24 on the 1st, 4th, 7th, 13th, 14th,
19th, 20th, 24th, 26th, 28th, and 29th; aud in 14 to 19 oun the
6th, 6th, 10th, 11th, 12th, 21st, 22d, 23d, 25th, 27th, and 30th.

East of the Rocky Mountains thunder-storms were reported
on the greatest number of dates, 29, in Kla. and Miss.; on 20
to 28 in Ark., Ga., Iowa, Kaus., La., Mich., Minn., Mo.,N. Y.,
N. Dak., 8. C., Tenn., and Tex.; on 12t019 in Ala., Ill., Ind.,
Ky., Md., Mass., Nebr., N. H,, N. J., N. C., Ohio, Pa., 8. Dak.,
Vt., Va., and Wis.; and on 1 to 10 in Coun., D, C., Ind. T.,
Me., Mont., R. I., and W. Va. West of the Rocky Mountains
thunder-storms were reported as follows: Ariz., 1st to 31st;
Colo., 1st to 11th, and 13th to 31st; Cal., 21st; Idaho, 7th to
15th, 21st, 224, 23d, and 28th to 31st; Nev., 1st, 4th, 12th to
19th, 25th and 26th; N. Mex., 1st, 2d, 3d, bth, 6th, 7th, 9th,
10th, 14th, 15th, 17th, 18th, 224, 23d, 24th, and 26th to 31st;
Oregon, 1st, 16th, 17th, and 31st; Utah, 1st to 5th, 13th, 14th,
15th, 17th to 20th, 25th to 29th, and 31st; Wash., 1st, 24, 5th,
and 9th; Wyo., 2d to 5th, and 18th to 22d. There were no
states and territories in which thunder-storms were not reported.

QO MISOELLANEOUS PHENOMENA.

O DROUGHT,

Drought injurious to crops and vegetation prevailed in Xans,,
Nebr., S. Dak., Minn., Iowa, Mo., Ark., Tex., Tenn., Ky., Ill.,
Ind., Ohio, Mich., N. Y., Mass., Md., Va., N. C., 8. C., and
Ala. The following is a summary of reports on drought made
by regular and voluntary observers of the Signal Service :

Kansas.—The small precipitation and remarkably high tem-
perature, preceded by a hot and dry June, caused serious dam-
age to crqps not matured by the first of the month. At Con-
cordia crggs suffered severely; wells, that never failed before,
were dry; and the Republic River was the lowest ever known
in July. At Alton crops were dried up. At Downs corn was
ruined. At Elk Falls corn was estimated about § crop, and wells
were becoming dry. gt Fremont nearly all crops and a large
proportion of frui trees were destroyed. At Havensville ¢
was estimated about § crop, and potatoes and small garden veg
tables were a failure. At Alliso 30 per cent. of most crops
was ruined. At Sedan corn, pastures, and apples were re-
ported drying up. At Shields grags was dried up and corn a
failure. At Wakefield corn wa8~an entire failure in many
fields, and the average yield was estimated at § crop, and fruit
and vegetables were suffering. Nebraska.—At Culbertson the
pastures w%%e very ; PO es were a failure; and, in most
cases, wheXl and oats did Yot pay for the seed sown. At
Genoa cogp was injured. At Howe the drought that was ia-
jariog all crops was broken on the 17th. At Lexington qyrn
was nearly destroyed. South Dakota.—At Woonsocket the
ground was exceedingly dry; wells were becoming dry; and

all crops were unusually light. At Huron drought and hot
winds had a bad effect upon late crops. At Webster vegeta-
tion was suffering. Minnesota.—At Montevideo and Sheldon
crops were injured by drought. Jgua.—The month was charac-
terized by periods of intense heat, with high winds and droughty
conditions, making it one of the most unfavorable months for
growing crops experienced since official observations have been
taken. At Amana pastures and potaipes were suffering. Af
Dubuque the protracted drought was becoming serious in its
results. At Blakeville all crops were injured. At Carson bot
winds on the 6th, 7th };‘;’)nh, and 27th to 30th greatly damaged
crops. At Clinton cb y potat@s, and pastures were suffer-
ing. At Des Moines the prospect for corg and fptatoes was
very poor; pastures were drying up; and cdttle were suffering.
At Fort Madison pastures were drying up; cofp and garden
vegetahles were suffering; and wells were begiining to fail.
At Wést Bend corn and pgtatoes were suffering. Missouri,—
At Adrian all erggs were auffering. Near Kansas City crops
were reported a pPartial failure. At Harrisonville corn was in-
jured. At Oregon crops and small fﬁ were damnged. At
Platte River corn was injured. At nt Charles all crogs
were suffering. At Steelville corn and pastures were injuradd.
At Wither’s Mills the cogn crop seemed very light, and crops
were suffering. Arkanshé.—At Lead Hill corn and cofton were
beginning to suffer, and in some localities‘eorn appédred but
about 25 per cent. of the usual crop. Zeras. t Mesquite the
fruit crop was a failure; the long drought was broken by rain
on the 4th. At Mountain Spring crops were almost a total
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failare. At Ochiltree crops and feed for stock were nearly de-
stroyed. Tennessee.—At Ashwood corn was injured. At Chat-
tanooga crops were a failure; the drought was broken on the
21st. Illinois.—At Louisville crops suffered during the first
half of the month. Indiana.—At Seymour cro}ys were in-
jured; pastures were badly withered; and stock sffered from
heat and scarcity of feed. Kentucky.—The drought which pre-
vailed until the 23d caused™great injury to ps, and was
especially severe in Jefferson county. Ohio.—A't’ Kenton ¢

was almost a total failure, and in some parts of the county 1t
appeared about } crop; pot;atgs were also injured. At Napo-
leon cqyn, %ts, and grass wer? suffering. At Cincinnati seri-
ous injury Was caused to vegetation. At Wauseon the yield
of potgyoes was estimated at § the usual crop, and corn was
badly Hamaged. Michigan.—At Birmingham all crops were
damaged. At Hudson the month was reported the driest July
in 12 years; potgtoes appeared about } crop, and whaat was
very light. At Thornville great injury was caused™o ‘n
and potyoes. New York.—At New Lisbon corn and pastures
were suffering. Massachusetts.—At Amherst crops suffered
from drought until the 26th. At Royalston vegetation was

29th, one small spot in south latitude two days in on east limb,
it faded out 30th.

Mr. John W. James, Riley, Ill.: none seen until 5th, then
8 or 10 spots surrounded by very prominent facule on eastern
edge. Tth, 2 or 3 spots west of this group, which on the 8th
had mingled into one. The group of 5th had vanished on the
11th. 14th, the single spot disappeared from west edge and
reappeared, increased in size, on eastern edge, 28th. 15th,
16th, 17th, immense areas of facule on west limb. 18th to
24th, no observations. 25th, a group of 1 large and 5 to 7
small spots half way east of meridian. 27th, large spot break-
ing up; was very faint 31st.

Mr.M. A.Veeder, Lyons, N. Y.: spot groups appeared on 4th,
5th, 22d, 23d, and 28th. All these groups were of considera-
ble size, and underwent many changes, persisting, more or less,
throughout their transit. Facul® were seen at the easternlimb
13th, 14th,15th, and 27th, and at the western limb 16th and 19th.

H. D. Gowey, North Lewisburgh, Ohio: sun spots were ob-
served Tth to 12th, and 25th to 31st.

Haverford College Observatory, Pa. (observed by Prof. F.
P. Leavenworth):

injured. Magyland.—The drought was severely felt through- T S ™ -
out the state; it was broken on the 23d. At Cumberland the e | -0 - é i
month was dry and hot; garden vegetation suffered greatly, S £3 | B2 | 22 ;
and springs and streams were very low. At Barren Creek E: gL | g8 s (g !

. . -3 L3 - -
Springs the drought was broken by rain on the 25th; cog was E g | 22 3" |2

. . . . s Date. E Ry ) ° g Remarks,
badly injured, and vegetation was injured or destroyed by z A= | &% | = [
drought. Virginia.—At Staunton copg and veggt_ation in gen- =1 Ta 4| P g
eral suffered. At Yancey’s Mills vegetation Shffered; the 5ld1z\2(8:4|7 2|2
drought was broken on the 24th. North Oarolina.—At Ashe- SI&E 2188|8188
ville cgrn and oafs were injured. South Carolina.—The section ; — :
from M™Rir Forest%through Spartanburgh to Cedar Springs and | Juty, 18- | ol ol ol ol ol 0! ol ol o ! Definition i
Walnut Grove suffered from drought until the 24th. Alabama.— | ioam.l. 2|11| o| o| o| of 2|1 | 1' Definition good; 2 large spote
s .m...' ol11|{ o] of of o 1|22 ! Definition good ; 4 large spots.
Drought during the first part of the mouth damaged corn and| » 5B-J--- 01| 01 0| 0| 51 1|25 ! 3 Detnitionfair; setemflargg:;ozs
injured cottog to some extent. Zy 120 .eeee o] 8] of o] o ol 1]33]| 2| Definition fine; 2 large spots.
L 8,11 8. m I 1t 2{ ol of of of 3 3; Begnjtjon ;quc(; 3 large spots,
. a.1mn of1 o [ ] [ 21| 4 o e l’ll. 10n falr.
‘ PRAIRIE FIRES Sriam. o] ol o] o o] 2{%] o Definition fair.

A large quantity of grain, barns, and other property were |1, 3p-m...i o| of o| o of ol 2|10 1 Definition fair.
dest 1 Macksville, K 1211 8.m...} ol ol of of of o, 2| 5} o: Definition poor.

estroyed near packsviile, Kans. 412 M ..... o]l o] o]l o} o} o) 1| 3| 2! Definition fair,

SUN SPOTS 151t a.m...| 14 2] 1| 4| ol of 1! 2| 24 Begnition good,
'S. 16, 10 f. M. o|l o} ol o o oj o| o] 1: Definition poor.
Xt . . puam..| 1l 1| ofl of of o R I i Definition fair; apots small,

Mr. C. E. Buzzen’ Léaf R“-er’ 1. : 4[;]_,, large group in view 18, sp.m.... o] o| 0y o of o; of of 1 Definitiongood.

. P 2 3. i, sp.m.... ol o] o| o of o} o| o 1 Definition good.
on east limb; also a small group 2 days past meridian. The |z, sp.m..li o o{ o of ol o 0! 0] 0] Definition good.
. ) 1 P 21,10 8, M,.. (] o o (] (] 0 (] [ efinition poor,
small group faded out 5th, while the lax;ger one completed the |2 190 M-+ ¢ 3l ool ] s 11 31 T Definition bad.
transit; it was greatly reduced 10th. 22d, large group came |23 12 m..... 1| 8l ol ojololzls) 2 ! Definition fuir, 1 largo spot.
in view by rotation and completed the transit, undergoing |3 3D m:cl o|6| o] o] o 5| 1|3 | ¥ ! Denition good.
many changes on the 27th. 28th, large spot by rotation, fol- |31 n.m.... 31 31 o o} of o) 4113} 1 | Definition good ; 1 fnrge spot.
lowed by prominent faculz; unchanged and in view on 31st.|*" e el goods 170TES Bpot.
QVERIFIOATIONS.
0 -
FORECASTS FOR 24 HOURS IN ADVANOE. Percentages of forecasts verified—Continued.
{Verifications made by Assistant Professor C, F. Marvin, assisted by Mr, H. Stat : Stat
E. Williams, chief clerk of the Forecast Division. ] ates. | ates.

The forecasts for dlSt}I‘lCtS ea'St.Of the Rocky Mountams for Louisiang...c.oveevee etseesseresnee 87.5'? Nebraska ...ooviveoeieiecsacianen,,. 84.1
July, 1890, were made by Captain James Allen, 3d Cavalry, |Texss......... teveeennetaaenarries 93 | E
Signal Officer, and those for the Pacific coast districts were HA 79:0
made at San I'rancisco, Cal., by 2d Lientenant John P. Finley, | Ke &1 A3
Signal Corps. o3 u-o

Percentages of forecasts verified, July, 1890. hata...eee.. - B4 i 1
Lower Michigan............... ceeen B2If g )
. S || By elements: Weather,... .
States. : Statos. {Jv‘,’fggn’f,’,‘,'h'g“" """ 772 Temperaturef. .. .| 75.%
: Minnesota gg Mgnthly ptercontag%.of :gnther an

- . emperature combine vesesveaas 83.
Maine..c.ooveeecnrcrccracorasenansss 80.4 || Delaware ....ccouvsveeieciensearonses . .9 3.2
New Hampshire .......ccoeeeevnenens 81.: T MAryland . ...ieeiieiiiceiiinecinenns g;g 82.9 |
Xlermox}\lt ......... L 78.6 ! eistljicit of Columbia.. 84.5 Y

assachusetts. 78.1 | Virginia......... 8o. #» In deterthining the monthly percentage of weath: d t erat i
Rhode Island .. 78.g . North Carolina 83.8 Pacific coast stategs are not inc u?ied. t The forec?\stgro?ntemergx?at‘:rgri%cgirggitzzezg'eg};z
Connecticut.... 75-8 [ South Carolina. 83.7 | of the Rocky Mountains for July, 1890, were made with reference to the maximum
Eastern New Yor! 80.6 | Georgia........ 82.5 | temperature alone; that s, a prediction of warmer or cooler indicated that the maxi-
Western New York . 84.2 | Eastern Florida . ... 88.3 | mum temperature of the day Sosignated would be higher or lower than the maximum
Eastern Pennsylvania .............. 78.2 |, Western Florida.................... 85.4 | of the previous day. 1The monthly percentage of weather and temperature combined
Western Pennsylvania.............. 84.6 | Alabama........... tesreresreasinnes 86.6 | is determined by multiplying the percentage of weather by 6, and the percentage of
New Jersey.....eecene. Geveecrinnes . 8.4 | Mississippi .....oouuuu. ., [ 84.2 | temperature by 4, and dividing their aum by 1o.




